Renal responses of the nonclipped kidney of two-kidney/one-clip Goldblatt hypertensive rats to type 1 angiotensin II receptor blockade with candesartan.
Recent studies with normal rats indicated that systemic administration of the angiotensin II (AngII) type 1 (AT1) receptor blocker candesartan elicited divergent renal hemodynamic and excretory responses depending on the magnitude of associated decreases in mean arterial pressure. To evaluate the responses to candesartan in hypertensive rats, experiments were performed 25 d after unilateral renal arterial constriction with a 0.25-mm clip. The rats were anesthetized and prepared for acute clearance experiments. Control arterial pressure responses to a bolus AngII dose (50 ng) averaged 35+/-7 mmHg; the control decreases in cortical renal blood flow (RBF), measured with laser Doppler flowmetry, were 58+/-9%. The vasoconstrictor responses to AngII were abolished by candesartan doses of 1 and 0.1 mg/kg. Treatment with 0.01 mg/kg candesartan attenuated the arterial pressure responses but did not prevent the cortical RBF decreases. The highest dose of candesartan (1 mg/kg) elicited rapid reductions in arterial pressure (from 154+/-5 to 122+/-9 mmHg), leading to associated decreases in RBF (from 5.5+/-0.2 to 4.6+/-0.4 ml/min x g) and sodium excretion (from 0.4+/-0.1 to 0.2+/-0.1 microEq/min x g). The 0.1 mg/kg dose of candesartan led to gradual reductions in arterial pressure (from 155+/-5 to 140+/-5 mmHg), and there were significant increases in RBF (from 5.4+/-0.2 to 6.8+/-0.4 ml/min x g) and decreases in renal vascular resistance. However, this dose still decreased urine flow and sodium excretion. In contrast, when candesartan was administered at 0.01 mg/kg, a dose that did not significantly decrease arterial pressure, there were significant increases in RBF (26+/-11%) and urine flow (43+/-19%) and proportionately greater increases in sodium excretion (284+/-89%) and fractional sodium excretion (351+/-99%). These data demonstrate the divergent renal hemodynamic and sodium excretory responses to AT1 receptor blockade in hypertensive rats, depending on the magnitude of decreases in arterial pressure. The lower candesartan dose, which did not cause hypotension, elicited substantial increases in RBF and proportionally much greater increases in sodium excretion, revealing the direct renal vasodilation and natriuretic effects of AT1 receptor blockade.